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An Optimization Model for an Production—Distribution Planning

with Consideration of a Transportation Time

Seok Jin Lim’ - Suk Jae Jeong™
*Department of Technology Industrial System Engineering, Induk Institute
"Department of Industrial System Engineering, Yonsei University

Abstract

Recently, a multi—facility, multi—product and multi—period industrial production—distribution planning problem
has been widely investigated in Supply Chain Management (SCM). One of the key issues in the current SCM
research area involves reducing both production and distribution costs. We have developed an optimization

model to tackle the above problems under the restricted conditions such as transportation time and a zero

inventory. Computational experiments using commercial tool Ms—Excel Solver show that the real size problems

we encountered can be solved in reasonable time. The model can be used to decide an appropriate
production—distribution plarming problem in SCM research area.
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VAR A A

2. 0124 w7 4 ABAT

T 2 A7-¢} g ATl diste] ARk
Erenglic (1999) 52 supply chainZolel Joix] 233}
¥ production/distribution planningsl] thet ATFEL
supplier stage, plant stage, distribution stage® #5735}
o] AWty Chandra ¢} Fisher(1994)+& single
production facility, multi—productelA] 8], AHaH]
£, 58-S FA43)s)7] Y3 production scheduling ¥}
vehicle routingZ#1E 478 343181t

Flipo#} Finke (2001) 52 muilti—facility, multi—product,
multi—period?] production—distribution’mA4E network flow
problem®. modelingdle] 7S S=343197Tk:

Burn(1985) 52 simplified manufacturing systemeilx]
9] ARG, S, 750182 Haslsl] st oA
29 Aol B3t AFE FEsisitE Williams (1981) =
combined assembly—arborescence networkg ©]-&3}]
71kl gt BRI S B ugege] ke F
23513171 A8l batch size® Z#Sh= joint production
/distribution scheduling®12] heuristic Ya12&S 7t
al3ick  Klingman(1988) 52 3l ez
multiple time period, multiple commodityl] 7)%&3F =8¢
A EEE o8t HAIEAE ATE FYsith
Cohen(1988)5~> multi stage production/distribution
systemeA stochastic demandel] &3+ A7E 5383151
o} Zuo(1991) %L large scale agricultural production
and distribution system®llA] production plant®l product
£ ¥ heuristicEEel] oidt AFE S
Lee®} Billington(1993)2 14 APzl AAEES &
28k heuristic ¥1elEE /dehs A7E sIlth

2 A= multi—facility, multi—product?! 23
Ab=Ea e iE 2517k AgE factoryol A9

ALE B £ vk A% 22 AdxRA)] e

v I ByS e o3t A5 stk
AHdH o7 HArEo] Qli= factoryollA] customer]
Q%] W} factoryollA customer7FA) 8} EAI7E

33 factoryE RSl dd A|Fo] st
o Z} factoryoll A9 AAEES Sdsle] Aun]g, A
AR, 250185 #HAsRE] A%t 2] BEe

3. ATEH
3.1 Ak 23

B A7) e st e A-RHIEY
g2 Hu|EIAE o= ¢ Aoz AFAE ¢
47¥A)9) AAgrE Hodty gl Zze Zp)
supplierelA &g Wil gtk Aile] sk gAz
sl 23 K99 supplier® AR TF
<tk Factoryod] Aideks AlFOZE 450] Sl
Suppliero4] factory® T3t factoryollA] customer 2]
REEEE] ol Agte] gloka 7PYgch

v AFY 594 factorye 22 UITAIS
AhoRE  AYEHY AXstn  gled gAYl
supplierelX ¥5 ¥ AAEE factoryolr &85
A FeE SHEE B3l customerE 550
customerol|X] Z3kElo] ghAlEo] B SA4o] itk

5 2 ATolM TEEld & F2 EAel tis)
o} Ay,

s I

az e ol

(1) Factory®] AAFES customer?) Qo] o3
A3 H

(2) Suppliere Fasgel Aleke] glot,

(3) FactoryellX= Aikss 2] Aleko] i)

(4) FactoryelX+= #AE2 A1E B/ 5= Qo)
(5) Factoryd 9A415E 1989 3k},

(6) Factoryoll4l customer7FA] =547t #|eko] glc)
(7) BEF diz e s FHsi

(8) EFreke] Ak glrk

<O¥ D& & AFgde] He sEARRUEYNAY
supplier, factory, customer Al A2 T|AES =
st Flojrt
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@ Customerolde] Ao3S wlgor AT wp
A Ssupplierol A e A=A 5% 27

@ AFol W AFEFARE 2Ee FRAY 7
factoryolX 2] Aabsae 183t factoryd] 24

@ ;MEAA Z factorydl AFE ArbFET
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3.2 #HAEY

e d By gzl dH|ERdE g8 AT
Abeg v ol AAlBIKIY e e 8
238g 3% index$t parameter?] A7} £ =
A2l Aerale s A7fsic)

3.2.1 Notation
Indices

1! source

p . product

s ! supplier

f : factory
c

* customer

Parameters

Pis : supplier s °I4 source i ©F A=

CPis : supplier s 4 source i T3 A4k

Ss : supplier s o4& 117%H)

Sf : factory f °llA9) 1n)

Mis : supplier s °ll4] source i 2] HiEH]|

tisf : source 1% supplier solA factory f & 5%
tpfc : product pE factory {4 customer cZ 5%

Ctisf : source i& supplier s oA factory {29 &

F 5|

Ctpfc : product p & factory f oA customer ¢ 2]
4T FH]

Dpc : product pE factory oA customer ¢ & Q%
Kf : factory f &} A9

Yic : o)ZH{0,1}, customer c¢ 7} factory follA]
AEFS wod 1, ol 0

Y : Yic 7} 191 59 A

C : factory f A customer ¢ & 2491 = 1= A

Dic : factory f 4] customer c 7}x)¢] #g]

3.2.2 Mathematical Model

MinZ= ZSS + ZZCPiS ><Pis
+ (8 + Dt yre X CTope X yy.)

f
+ ZZ;CTM Xt + Z;ECTMCX tose
i s P c

s.t
Pis = Etisf VZ? s (1)
f

M, =1 Vs @)
DDt <k Y f 3)
P ¢

zf:tpfc = dpc v G p (4)

YseX Dy = C (y;. € 2) 5)

ych 071 VC’f (6)

ZMsxpis :tisf chf’pvs (7)
Dtias= Ditpre=0 Vi, fop (®)
tisf’ Pig» Alis =0 vi?ffs 9

toger Gper kpdses Dy C=0 Ve, fyp (10

B A Eao) BANL Ay, Q) 249
O
=

Aok (1)L time tol supplier solXe] #AF | Az
H Hojtt. & AYAly, 2 A Y

259 dATFEe] IAZ JERE Aotk Aok
@)= oz AFd wWE dARE Fgcke
supplier’} EZEIEAIE HojErt

Aekal (3)2 factoryolA customer®e AE &5
o] factory®] Ao olojof sth= ZHolth
A2kA (4)E supplierolA factory®9] Qa4 &%
o] factory®] A&sgolu olojo sith= FHoltth
A2k (5)+= customers] AlFel gt AQ&o] T
A48 2} factoryelle] 572 3 Polof i}
= Z7olth Aok (6)2 o|XWEZ customer’t
oJd factoryelldl AEFS F WSIEAE BT
Aok (7))L o|HFZ AEE Y4 factory’}
FHAEAE HolErh

AoFal (8)L factoryolX] customer29 %712
7} AT C olyolojof shr)= Z7ojn),

Ak (9= AT AR BSFAL U5
of itk Z1& RojEth Ak (1002 factoryolA
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4. AY 4 F3EA
4.1 Addloly

2 A7 Jidst =8k mEe] fEAlS Wkl 9
319} Microsoft?] Excel?] SolverZ olgsjo] A&
siitt AEE A dEYaY FALS Z+ 419
supplier, factory, customer 2} product®] 1 period2]
To % tolEE o83l Agsisick

A7 AEE L JizdolEE A dnEe
Aeke dAE e E 38 diojeielth gYu|E
AAY B9 AAE a9 72 Ko Eol4 gl=
T84 T3 AR AR SEdAY 149
T8 Y FFFT dolEHE FAse] B4ata At
Zloltk, <& 1>& 717P8 productel thdt customers]
TLHE VERdLh T3 GE 2= S 9% factory
9 product’d T AHL-S UeRR Zlolct

<& 1> Customer™ AE ok

A ) 3 174
S 1,085 790 1,896 1,919
AE2 15972 14,968 23,597 23,069
AE3 695,843 741,598 596,842 887,110
AE4 39,584 56,842 37458 54,564

SHAl 689,542 856,349 769,584 877,662

341 332 KRH) 334

AEL 3,000 2,000 4,000 5,000

AE2 2,000 3,000 3,000 4,000

A &3 3,000 4,000 2,000 5,000

AE4 4,000 3,000 4,000 6,000
AFY EAAY 89 A7 AES TR s
E40] Qe Adelth. 38 AEE dA4s T3

L <E 3>3 g

<% 3> Product gAE &3S

A4z Az €483 A4
A e | 0.24 0.59 0.05 0.12
A F2 0.2 0.63 0.12 0.05
A3 0.18 0.57 0.09 0.16
A&

4 0.32 0.46 0.06 0.16

i)

s
JE

< A% supplierol4] factory7}#)2] &
FAYE

<R 4>9) Bt

<X& 4> Supplier?lA factory7}A] F&A2)

321 342 3 3
supplierl 80 60 90 70
supplier2 80 100 100 80
supplier3 50 80 70 90
supplier4 80 70 100 120

AHE Y3 factoryold ZAZA L A=

% 559 )

<3 5> FactoryolAl customer7}A] 543

Ribi]]| RivLy) 173 174
A 110 50 90 70
342 80 120 80 100
343 60 75 100 45
344 100 90 50 80

42 4% 2% 9 24

AEE A8kl 74 349 AFEHS 10,500 ton®.
2 34T Aor 131%™ suppliers] 1w
30,000,0009 factoryellA<] 1AB]E= 10,000,0004
supplierollA factory® 18]1L factoryoA] customer
29 FF 0L kmF 10090 % 3o AL
s,

AY Az} AREe et nAo 7o) T A T
< <& 6> Zom AEel tisled factorylH customer
7Y AFEFFE <E 7>} o] BHE Ik
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F31 34 333 3734
TAT 650 260 - 455
p1 o2 1,598 640 - 1,119 <% 8> A¥ZEI v
aA3 135 54 - 95 R >
J_ Z] 5
o4 325 130 - 228 = &k Gk &2
[¢]
A1 7,607 3,194 - 4,719 . 4: 12,735,099,000  11,090,885,000
) T2 23963 10,062 - 14,866 gﬂ;}‘f
A
a3 4,564 1,917 - 2,832 = 610,853,601 610,853,601
T4 1,902 799 - 1,180 kv &
n R supplier-&-
A1 122,930 234,000 168,921 PPHeTo 137,012,850  28,489,572.430
- A2 . 389,278 741,000 534,917 g g
A3 i 61,465 117,000 84461 FRAAT 30,819,787,500  20,398,045,000
Lyl - 109,271 208,000 150,152 RO SIRD T
:]17—H 1 48,317 - - 11,987 Supplieri ;(g
T2 69455 i i 17.931 e 76,000,000 76,000,000
P4 ’ ’
173 9,059 - - 2,247 AT A
a4 24158 - - 5,993 N 31,000,000 31,000,000
Total Cost  72,409,752,951  60,696,356,031
<E 7> AEFY FFAAN A7 55
EE B FEE EEn s <1y 2>+ 784 74 48493 J4% I
A1 _ 790 _ 1,919 AeBHP) 22 chart® T3 1™-o|c)
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3'_x]—3 _ - - -
[ 0]- HI (o)
2 7] _ - -
:;4 1,896 40,000
3 Oy 1 - 14,968 . 23,069 60, 000
- 37312 15,972 . - - 40,000
5743 ) ) ) ) 20,000
34 - - 23,597 - i
41 - - -
2k 43 - - -
P3 3752 682,9 R
IA3 12,900 399,990 - 887,110 &
334 - 341,608 596,842
°
A1 39,584 56,842 - 54,564 3
;-75‘2 ] ) ) ) <a¥ 2> 4943} Bl chart
P4 2
33 - - - .
A4 - - 37,458 - Ao AE Asled 2d A A 24
R "3g FUsH Hkgdsie] At SEtE R E o)
B ATE =25 Az Egulel o3 Age  EUH HNEF dAE d¥ckd dan 2 & o
Wik S92 71 SRS it agely, TN ARKE 2EE Agsle) A vge gun
718 Be dvgel Adtel gl d3en g 2o 59 ALE BAEA oda FadRER A
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